Overview and Recommendations

data base for potentially dangerous volcanic loci. Without such a data base trustworthy
forecasts are not possible.

Such data should include identification of the nature and extent of prehistoric flows
and tephra deposits, construction of hazard maps, hydrologic characterization, and
geodetic monitoring (trilateration as well as leveling observations). Passive seismic mon-
itoring should be maintained in volcanic areas where the presence of magma is sus-
pected. The data base at Kilauea Volcano has allowed fairly accurate short-term (days)
predictions to be made; a similar capability for forecasting events at Mount St. Helens
is now being obtained.

Active seismic studies, such as those carried out in Yellowstone (see Chapter 7), are
important for theoretical as well as hazard assessment. Such studies may be of great
value in helping us understand the physical form of magma chambers. Active seismic
studies together with electrical and other geophysical measurements (e.g., heat flow,
magnetics, groundwater behavior) may provide information on subsurface magma ac-
cumulation and should be actively pursued.

3.   Remote monitoring data obtained by branches of the U. S. Department of Defense
(DOD) have been made available in a few instances to volcanologists for application to
problems of general geophysical interest. An exciting example of such collaboration was
the use of infrared data of satellite origin to determine the initial sequence of events
during the cataclysmic eruptions of Mount St. Helens on May 18, 1980 (see Chapter
10). Another example was the use of underwater sound data to detect and locate a
number of active submarine volcanoes in the Pacific Ocean (Norris and Johnson, 1969).

A related circumstance in which use of remote monitoring might potentially be useful
is in the occasional occurrence of pumice rafts in the Pacific Ocean. These are produced
in submarine eruptions, but in some cases the locations of the sources are difficult to
identify because the pumice rafts drift intact for vast distances. Triangulation with data
from hydrophone arrays might, however, result in identification of these vents.

Another kind of data that would be useful to volcanologists is high-resolution aerial
photography. Volcanoes exist for which no published photographs are available because
of their remote location and frequent cloud cover; Reventador Volcano in Ecuador is
an example.

Data obtained in the course of routine remote monitoring for the DOD may be
retained for only short periods of time. Moreover, reduction of such data for volcan-
ological purposes can be a time-consuming process for those few persons who have
access to the raw data. For these reasons applications to theoretical problems will be
most easily brought about through collaboration of research workers with interested
scientists engaged in DOD operations.

Volcanologists in research positions should make every practical effort to build in-
tellectual bridges with colleagues whose related work is within the DOD establishment.
We urge the Department of Defense to develop policies wherein maximum use, including
volcanological use, is made of data acquired during routine geophysical monitoring,

4.  The USGS is the only organization in the United States with the available man-
power, support, and expertise to assume the task of monitoring dangerous volcanic
eruptions, of warning the public, and of providing analyses of events. A commendable
job was done by the USGS during the Mount St. Helens crisis. Operational decisions
to block access to an area or to evacuate people, however, must be the responsibility
of other organizations. These will normally be local, either state or municipal, bodies
or local representatives of federal agencies, including the Forest Service and the National
Park Service. The Federal Emergency Management Agency (FEMA) is responsible for
contingency planning and coordinating responses of all federal agencies to disasters; in
the past FEMA has cooperated effectively with the USGS.

It would be very helpful during a volcanic crisis if the USGS team responsible for
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